Summary. Combined histological and biochemical studies have been made in a small series of pregnant and non-pregnant acouchis. All pregnant animals had twin foetuses and their ovaries contained two to five large corpora lutea (cl) of ovulation and variable numbers of accessory cl which were very much smaller in size and bore evidence of having arisen from un-ovulated follicles. Normal Graafian follicles were also present, together with many small atretic follicles.
INTRODUCTION
The green acouchi is a rare hystricomorph rodent which inhabits the tropical forests of the north-western region of South America. It is small in comparison with some other species of this sub-order of rodents (adults weigh about 1 to 1-25 kg), and is of slender build. It has long thin legs which afford great 534 /. W. Rowlands et al. agility of movement and a very short slender tail which vibrates rapidly and, according to Morris (1962) , is used as an important sexual signalling device.
This acouchi has been bred in the Zoological Society of London in Regent's Park and detailed observations have been made on its feeding and hoarding habits (Lyall-Watson, 1964) . Very little information has been published on the anatomy and physiology of its reproductive organs, apart from some observa¬ tions made by Weir (1967) ; these included the presence of a vaginal closure membrane and numerous accessory corpora lutea (cl) formed from un-ovulated follicles, and the length of the oestrous cycle.
A breeding colony was established for a detailed study of reproductive behaviour in this species (Kleiman, 1969) and to obtain basic information on its breeding potential in captivity (Kleiman, in preparation) . Some of these animals and their progeny were used in the present investigation of ovarian changes and progesterone secretion during pregnancy for comparison with similar studies being undertaken at this Institute on a variety of allied species, as a contribution to our understanding of the endocrinology of gestation in mammals.
MATERIALS AND METHODS

Animals
Ten acouchis derived from the colony studied by Kleiman (1969) were used for this investigation. They included three non-pregnant animals that had been observed previously by Dr by Rowlands & Heap (1966 
Summary of biochemical methods
The method used for the quantitative determination of progesterone was similar to that described by van der Molen & Groen (1965) . It involved an initial purification of the crude extract by TLC, enzymatic reduction of proges¬ terone to 20/?-hydroxypregn-4-en-3-one, and the transformation of the latter to its monochloroacetate derivative (Landowne & Lipsky, 1963 percentage error was found to be 11-10. Full details of the method used will be published elsewhere (Tam, in preparation).
For further characterization of progesterone, and because of the low titre found, the remaining progesterone derivatives from similar sources were pooled after GLC and further purified by TLC. The specific activity of the samples was then determined in each step. Table 2 shows that specific activity does not change within the limits of the experimental conditions.
RESULTS
General observations
Some quantitative information recorded at the time of examination is presented in Table 1 (Newson, 1966) . The available data showed embryo age to be linearly related to the cube-root of embryo weight after the 30th day (gestation =100 days). In coypus, a similar relationship is held from the 55th day (gestation =132 days).
Corpora lutea
The presence of accessory cl, formed by luteinization of the membrana granulosa of un-ovulated follicles in the ovary of the adult acouchi as reported by Weir (1967) Quantitative data concerning the corpora lutea of ovulation and the acces¬ sory corpora lutea are given in Table 3 .
Corpora lutea of ovulation. Very large cl occurred in the acouchi after mating. Those recovered from the dissected ovary of four animals up to 45 days of gesta¬ tion were pink in colour and had an average weight of 9-2 mg; the largest occurred in a non-pregnant acouchi (AF 16) on the 15th day after mating. The fixed ovary of only one (AF 6) of these four animals contained a cl of comparable size. Another animal (AF 12) had three cl of ovulation which were much smaller than the above, but were considerably larger than accessory corpora present in this or any ovary examined histologically.
A central core of extravasated blood was found in the true corpora during the initial period of their growth (see PI. 1, Fig. 1 Accessory corpora lutea. Very few follicles were found in the early stages of luteinization but it would appear that some at least reached a diameter of about 800 µ before this process commenced (PI. 1, Fig. 3 ). The fully formed acces¬ sories, however, rarely exceeded 0-5 mm in diameter (PI. 1, Fig. 4 ). They were situated peripherally and, in their development, tended to displace the cl of pregnancy towards the centre which was composed chiefly of loose fibrous connective tissue and was highly vascular (see PI. 2, Fig. 5 ).
The number of accessory corpora (see Table 3 ) increased during the first half of pregnancy and, thereafter, remained little changed. One animal (AF 1) was exceptional in that the available ovary consisted mainly of large cysts up to 2-5 mm in diameter which was not representative of the series. A large number of these corpora were also found in a non-pregnant acouchi (AF 16) (PI. 2, Fig. 6 ).
The mean diameter of the cells and their nuclei in the two types of cl is recorded in Table 4 . In most of the animals of this small series, the cells in the true corpora were significantly larger than those in the accessories but their nuclei were of uniform size. Maximum cell diameter in the true corpora occur¬ red in an acouchi (AF 6) examined on the 20th day of pregnancy but there is no evidence of a progressive decrease with the advancement of gestation. The luteal cells of the accessory cl in AF 6 were significantly larger than those in the animal (AF 16) examined 15 days after infertile mating. A significant difference was also noted in AF 1 between the size of the cells and their nuclei in the exceptionally large accessory cl and that of other accessory corpora ; the latter corpora were comparable in size to those selected for cell measurements in all other animals of the series.
Follicles
Numerous non-antral and vesicular follicles were present in all ovaries examined histologically, except that of AF 1 which was cystic, but this specimen contained a follicle which was 1 mm in diameter and was one of the largest encountered. Several (usually about twelve) follicles varying between 500 and 700 µ, were present in the remainder and, although the theca interna was well developed (see PI. 1, Fig. 2 ), none appeared to be undergoing pre-ovulatory changes such as are seen in the granulosa cells of the largest follicles of the domestic guinea-pig during pregnancy. Pycnosis of the granulosa cells was found in a large number of small Graafian follicles and their remains, particularly degenerate eggs, were frequently found in the connective tissue core of the ovary (PI. 2, Fig. 8 ).
Progesterone assay
The results of progesterone assays of plasma and ovarian tissues are given in Table 5 . In early pregnancy, the level of plasma progesterone was about 50 ng/ml and was maintained beyond mid-pregnancy, after which it decreased slowly. A rapid decrease in plasma progesterone concentration appeared to occur in the final stages of pregnancy or shortly after parturition. The plasma progesterone levels in non-pregnant animals were much lower than those of pregnant animals. Thus, in AF 13 which was examined on the 5th day post partum but was not suckling and had not ovulated, the plasma progesterone level was 7-5 ng/ml. Almost identical levels of progesterone of 12 ng/ml were found in two other non-pregnant Other abbreviations as in Table 1. was estimated by assuming equal rates of release from true and accessory cl calculated as a proportion of the total. Table 3 ). The growth of the true cl of the acouchi is completed about the end of the 2nd week of the 14-week gestation period, and is comparable with that of the guinea-pig in which growth is complete towards the end of the 3rd week of a 10-week gestation period (Rowlands, 1956) . The pattern of luteal growth in the pregnant coypu is very different (Rowlands & Heap, 1966) . In this species, growth of the cl was almost imperceptible for the first 6 weeks and maximum size was not attained until about the 13th week of the 19-week gestation.
In the chinchilla, which is the only other hystricomorph rodent for which comparable data are available, Weir (1967) has reported the presence of a large number of cl of variable size and histological appearance which made identi¬ fication of the 'original' cl most difficult. However, a few large cl which gradually increased in size were found between the 3rd and 13th week of pregnancy; thereafter, regression occurred until parturition 3 weeks later. The pattern of luteal growth in the chinchilla would seem, therefore, to be more closely allied to that of the guinea-pig and the acouchi than to that of the coypu.
Accessory cl are found during the cycle and pregnancy in several species allied to the acouchi (see Mossman, 1966; Weir, 1967) , but occur very infre¬ quently in the domestic guinea-pig. As a general rule, these structures are smaller than the cl of ovulation and are very numerous as, for example, in the Canadian porcupine (Mossman & Judas, 1949) , chinchilla (Weir, 1967) and in the acouchi. In the mountain viscacha (Lagidium peruanum), however, only a limited number (ten to twelve) are produced and they usually grow to about one-half, and occasionally may equal, the size of a single cl of ovulation (Pearson, 1949) . In view of the existence of accessory cl in several hystrico¬ morph rodents, the total amount of lutein tissue in the ovary should be taken into account when considering the progesterone requirements of pregnancy.
Most observers have commented on the histological similarity of the luteal cells of the true and accessory cl in hystricomorphs ; and the present study has shown that the acouchi is not exceptional; only slight differences were found between the mean diameter of the luteal cells in both types of corpora. Cell and nuclear diameters were greatest (24-5 and 9-3 µ respectively) in a true cl in early pregnancy (see AF 6) which probably coincided with the completion of its growth. A similar relationship, but at a much later stage of pregnancy (12 to 14 weeks), existed in the coypu (Rowlands & Heap, 1966) ; at this time the mean diameter of the luteal cells had reached 34-5 µ.
The levels of progesterone in the plasma of non-pregnant and pregnant acouchis are compared (Text- fig. 1 ) with those in the guinea-pig (Heap, Perry & Rowlands, 1967) and the coypu (Rowlands & Heap, 1966) . In non-pregnant animals, the levels are uniformly low (2 to 12 ng/mg) in all three species but specific differences appear to exist during pregnancy in the maximum levels reached and in their duration. This level is attained early in the pregnant guinea-pig and acouchi but not until the latter half of gestation in the coypu. Preliminary studies on plasma progesterone levels in the chinchilla have indi¬ cated a rise to a maximum of about 45 ng/ml at about the 13th week of preg¬ nancy followed by a very rapid decrease near to term (Weir, 1967) . The plasma progesterone level of all these species follows closely the pattern of growth and decline of the true corpus luteum.
On the other hand, progesterone levels in the cl of ovulation of non-pregnant acouchis are much higher (see Table 5 ) than those reported in the guinea-pig (16 ng/mg; Rowlands & Short, 1959; Heap et al., 1967 of hormone-release is probably much greater in order to meet the demands of gestation. They are, however, considerably higher than those found in the coypu (27 ng/mg) and the guinea-pig (31 ng/mg). 
